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Abstract of KR20020061812 

PURPOSE: A multichip package of a ball grid array(BGA) type is provided to double the capacity in the 
same area by stacking two semiconductor chips, and to effectively correspond to an increase of the 
number of input/output pins by using a printed circuit board(PCB). CONSTITUTION: Predetermined 
circuit interconnections(22,26) and connection pads(23,27) connected to the circuit interconnections 
are formed on the upper and lower surfaces of a base substrate(21 ). A via hole(25) for electrically 
connecting the circuit interconnection on the upper surface with the circuit interconnection on the lower 
surface is formed in a PCB(20). The first and second chips have a plurality of electrode pads(12,16) 
formed on an active surface having an integrated circuit and bumps(13,17) connected to the electrode 
pads. The bump of the first chip is connected to the connection pad formed on the upper surface of the 
PCB. The bump of the second chip is connected to the connection pad formed on the lower surface of 
the PCB. Solder balls(45) are electrically connected to the circuit interconnection formed on a surface 
of the PCB. 
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S7| ^fJA| 416 



g^feTSS^AI^^S^glOE^ISI 6§1204Ji. 
gSfer£Se^A|Ai^§22«c:HohnhM20i §8083l 
esy-£S^A|^§shE^^2x|-oWEio8§i706i 

gS^£^^A| 1 MHK^897¥H^|^aitHcHo|-E|-M202§1003j 

o|£j£| 



(54) § hb|£ o-jaio|^g UE| *} HH^ixlSH HH^iA| 



o oi= 



m ttge mioi^ 7is.io| shaoii ^4 ^soj si^uH-tiaj- ^ evasion s-ss ati-mis. a! aismiidBi- 

S|SHl|4dS ^7|^°^ ^asfe U|0h #( via hole) 0| !^£!0-j £fc £!4l|S|£7|&jlh a^S|S7h S^^! »g 
Sj0l| s-^oj 5H=Hf|c^ 22 £l=i3lHcoi| SS. h £fO-| Sfe *ll 1 §M All 25JS ?U|«|-J1 SJ^CH, All 1*Jo| uH 

SJ\ £J4H2|S7|&3| ^fflofl ggg aanH^<H| S&£l<H All 2lJ°| £l±H2|S7|&o| tfHoll ^-fejg aiTnfl 

s°£ uei *j EH7ix|cHj Bti zio\n. sea- m-sj si-e e w soil cthe uei *j ?v\ y A 

ZfS| m E | a EH7[*|o| t^Oli S«E #CH *0| ChS fflE| SJ EH7|X|o| #go]| S£S SlSHH-fiHj* ^7|5Ho^ ojysl 

£s THg =go S ghfe 54^ eH7|a|o1| &$_y 5Jo|cK o|ofl aj-se, gxHollAH «iro| tftfH ^ £ 

£h eJiHS|S7ie-# 0|«§FZL &7| ctHSoHl s^tj <y &A|| °> S^l£ §7|-oj[ n[B El =£21 g7HH| 
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G:\IL5z. 
S. 2 

"SE| =EJ 3H?|X|, DDP, SJ, BGA 

E2feg s<hi cche «ei si hh?ix|o| 4ja|o^im est, 

10; Be| *j nH7|xi11,15; Bh£*| SJ 
12,16; ERhHE.13,17; S = (bump) 
20; £JAI|4ia7|S21; tH|0|^ 7|& 
22,26; SlSUH-^23,27; SlfEll^ 
24,28; • faj|of #( via hole) 

31,32; M5.3j"41,42; 
45; ^Dj S( solder ball) 50; HH:?|X| 

m tt gg. Hj-i^i g-^jcHi £h*h 5^ AH, cH^ #Al|sh?fe 27H°| 4lo| e!±HS|S7|&ofl tf&su £>l¥ EW 

^AH #m MS fflEl SJ nH?|x|2|- o(2f- ™e| *J nH7|x|§o| ^S£|o-i ^-SS nH^lxlofl eF*!- 5jo|ch 

*I5 #oi 7hfe& skwissi - a7h toHLi-'aAH ehE^i a-iis gsr ee& sissh i«sK §g gsrshsi 

ScH£Jn &°cH, 0IS1FSJ eI|o|eH xHS* flth :a a*4E£l sm^JL lid. o|£H*i- Eh^A|?|7| flsHAH 

YSdScKE fclStt ffl^o^AH qg^oj *j*4.E5 gj-Mir ^ o JE a n|A|| s|s 7|-§7|*o| a-ejE|o^|= &cK zlbHlK n| 
AH| S|S 7h5 7|^o| ej§|-0i A«S.^ »Efos Al|#S 5JO| HEi SJ nH5lx|( multi chip package) 2r eH?1a| 

(stack package) o|cK 
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He| *j nH?|*|fe i7»o| Ujofl 27H o|#sj £l« EWW<N «e| 7 |fe a! HS^S ?tHA|£j £l 

af|7|x|0|ch <Se| 3 nH7|*|fe ^*| £«as|- S?£|fe #cHg- 2§h7| §<HUH SShShS ^1 

m Bto| zle|h, HH?ixfe 27H o|^-o| E h<f>| uj- E ^| *j nH7|x|s S?!^ Ms. <£ilgt^ ns^i 

£S ?SA[f! SJ nH7|x|o|cK bje| *J sH?|x|l} *4g ni)7|x|fe zm^l ^£.*ll UWWfe &¥! Eh£*l S 

nU7|x| ^ 7HS o|g*fe 5JMCI- 3.7 M ^7fl aj 4!^^^cH|aH ±^£f 33-SMI *e|€W. 



*4SA|7|fe ?2EO|M^. ggo| a^a-SFji ffl-S@ ¥$I&UH £J-g@ gSi STMfF7| oHE=jS BBo| °! 

ch fi* ^S§h2f S^SPh Bfith m?\xM ^Si^ «eHs/H ±nm *4«^fer «EH7h Btoi AFSSch. o|£|- 

US SEHS! Ue| ^ e()7|x|o| 04* &7m& ChS2f IW. 



s. is seh 7i*tHi c&e bei a n?w°-\ <hi* u^y &asoicK 



£ 1* SS«l-Bi, o| Be| *j nH7|x|(ll0)fe All £1(111)31- Ail £1(113) o| c[o|eH = (123)SJ 

«FH(H| ZfZf ^S|-JE|<H Ail iehS.*B SJ(111)fiJ ERa|fJ=(112)# *i| 2&5.n\ £J(113)2| 2i^nH£=( 1 14) 7[ fl-OinH 
c( 123)21- Z.haj©S 0|^£J0-| °fe E|£(121)S| Ui^f ^B" ¥^2| tfeJ3|- S^Ofl 3^^(131,132) ©. 

S 2^0|oH wire bonding) £|<H S7|^°! 0|^n ajo.cH, 2J¥£hS°^¥EHo| fiii flsKH ofl^A| ^ 

^x|(EMC; epoxy molding compound)^ ^Eh^^l §t:|xH^- hH7|X| =*||(140)7^ S^£|oi ^iO|cK 
W\X\ S*l|(140)o| Q.\¥S, SS^! £|¥B|.£(122)£: -&J3-GHI ^eHS ^£|0-| ?M. 



o|sh as He| u EH?|7;|fe e>S d|*j* 7HS 7|^o| ^o E |i= aW | mjs 7) -g. B & S7hMcfe ^a|g 

9J B7IZKHI 7H^o| 7|feS|c|fe 7ISSJ #EF>,q eH7|t:| gSi 100% ««m 4= ^cfe 7h?;U ?jcK zl 

EHM-, SJ#Sh uhSV Be| =£J eH7|t;|o| b| = seflfti* o|g§m ?J7| aHSoH ^i> hi a^ ^M- °d #m sn\ ^ 

HI'S o I 0|* §fe 7i#^4 sh^l 

njEl-AH g ^ so| =w e oj^*t ty^oiiAH cHsg- ass sTM^nf §A|oij ^7| gAigft8 sH^th ejms|S7|&* o| 
S^fe m ZLels oisi|o|^ HE| *J n?W& eH7|t;|M A-ilgsfe e||{H| °JcK 

E2 CD— I ^ O k "I O 



0121- i h e g-^ti-71 ^ ai-gofl cue s ^bi^ omom si hh^i^i^ wioi^ 710-21 ^^21- §h^oj| zt 

u|oh #(via hole) o| ^^£|oH 9J4HS|^.7|&4iK as|S|S7|- l h 'y , aoi| 5J^n||JE.£f n. ^e\\^o]\ 

SITElOH S = M §>fe A-ll A|| 2SIS ?U|8H a!°Di, Aij 1*J2| a = 7^ eJiHU^.7|ff2j #?jOfl Q 

SbH^chi SS-SJo-l ? a ijl Ail 2S2] ^ = 7^ ej^HS|S7|&sj sl-^oi! s^fj g&nHcoii g*r£|oH 2Jn, ej4HSlS7l&s| ^ 
Soil 2|SUH4dj!|- a7|^o^ <aa£fe *cH sol ¥^E|oH ?Jfe ffcK n\ l£pf x-f| 2fiJo| PJiHsl 

S7|£ho| t^cHI »1J £J ^^(flipchip bonding) ElJl SJ¥ B^S-M 9JiHSlS7|& SB S*|o| UH 

xl« 4 SS *H«|«|-ji ?JoUH Md- BtS 89 M ^J*^ fi ^7h «a& nmo\\ wgo| 7^tfch. * 

m a a^i lam- m 2mo\ ^^e|7| ohschi ^ai *si u& *oi mci ^r* ^ &ch ^ 

Bl-AH, #CH *o| *(|BH 0 | 7^S|-CK 
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^joi oj^go^EH M£*r7| fl«HM S7;|¥7^ 2o| HHW r ni ^a| S*I*H£I £U(pottin 

g) CHI ^ISH SoltpHI ^ ^'£=h, oiaH, §x|¥fe All itW All 2SJ<=| uHtfol £»■£]£* she! <y ^ioi3-7|- 

7H7h zfzj-oj oje| 3 hH7|x|°J sfgoil £cH «o| cj-e Be| 5J nH^ixisI ^fflcHI aisuH-idj* S 

£2feg s<hi cche sei si HH?ix|o| 4jaio=iim u^y &^£oia. 

E2f S-ssF'a, o| *j mj7|x|(io)fe £BHS|S7|&(20)fi| 4H2!3f- *he<HI 4^ All 1SJ(11)J* «|2SI( 15)0| s 
U m eg 7|*o| *|«je|<H ¥*f£l<H fcCa s\¥ ^ Qx[sLM ^cH M(45)0| e!±H£|S7|Er(20) °| tfffloil ¥*f£|o-i 
?£i 5Ttec|-. s d) ^AilsMI 4!-3iHM7|s »cK 



oj4Ji2i^.7|EH(20)e HflOU* 7|£1{21)SJ #ffl2r ©hBOil ^E| SfSfO| £JS={£J *<HI AjZf ggf 7-|*H 4^21 2|SH«4d( 
22)U|- aa-HHe.( 23,27) S ^^(ball land pad; 24,28) 7|- I^iE|0-j °'C|-. § @l cnflc( 24,28) =• 5iS|-2HE.(2 
3,27) 2i 2J^ ?j«10| «&£|<H 2,'Ek S|SbH4d(22,26)J* 2trltH^( 23,27) S! M S!£:nHE.( 24,28) fe- AiS £2£|<H 
Sg£|<H ^i7|^o^. # s <aa@CK #fflo| S|SH||4d(22)Iir Sh^ol S|SdH**(26)e W|0|^ 7|Er(21)© Sfsfe =?■ 
S0l| Eg 7H*H LH^O| U|0|- »(25)CH| o|^H AHS. ESSCK 0=|7|AH, Sffl-n|i = ( 23,27) *j 1*J(11)2|- 

All 241(1 5) sj S^hH^(12) um ^EHofl cHS£|£^ li-yfi-U, « ?H^2HS( 24,28) t #(45)S| HB*I ^ 
CHI EU5I- fi-fi, Mi7h fififf 2|S.HHd( 22,26) #Dj Bl|A|>iM( solder resist) S S^tlfe M5.ot(31, 

32)0^| oj § n s|^thgo S¥E j m^lScK 



aii isj(n)j* aii 2£J(15)£ s^si^7h 7tmmn m= ^^=(12,16) 7i- ^-ysjo-i oil 

X| H}|E.(edge)So^AH IU SJ fl«r<H S^Bfl = 9l2,16)(H| ^(13,17) 7\ 50|CK ^ = (13, 

17)^AHfe SA|S! #cH solder bump), ^aj^^. ge||0|U S = ( electro- plating bump), Sja|MSEHI>i S = ( 
electroless bump), §J 3 ^EH^ g = (Au stud bump) §0| ^§ 7hfe^cK 



All 1=U(11)& eJ±HS|S7|S-(20) 4ffflS| Qt, K nHs.(23)0fl ^ = 7^ attSloH -y&SJo-l ^| 2S(15)& eJiH2|S7|& 
(20) StfflSl a&nH = {27)0| HS(17)7 r : al!■£iO^ 2J4«a|S7ie{20)O« ^^£|0H o|CK 0|2r #U SJ ^^H 

Afl lSJ(11)jlr e!4«2jS7|e(20)S| A|-0|2f A|| 2S(15)2|- ?J^2|^.7|Et( 20) S| A r O|0l| S^£|fe g A|^{41 ,42) <H| 
o|g|j ^U-^Ol g-Sr£|JL S7|^?J ^3 ^E||7|- 2J¥ t3^E^ fiSl=jCK 0|[tH, K\ lSJ{11)3f A|| 2SI(15)2j UH^e 
<a #SCH| *B|Sr£^ iS£|0^ ?JCh. gX|¥(41,42)fe AfSElfe- S = (23,27) Oij [[ r E| Sfr^ ^ ?JcK g 

i7h ApSS S¥ CH|^A| ^I|2| ojcH- «( under- fill) Aim A^l 4= a!ol ftiajM^.- SaiOlU « = , 
m^Ell^ = , 3 — eH— S= SO| A|-$H 3^ oiaf'S ^JS. a^KanlsotrpIc conductive adhesive; ACA) i4 o|SJr 

SS. SS( anisotropic conductive film; ACF) §4 n|jO|>iM( paste) 9Efe A|0|e^( s h ee t type) °| O^eH 
7 r A| S#£l a«f *0SJ ^j«0| 7 r feSfcK 



*y UQ, oflQcH 3 SJ o|«r^ £j£ Sgo| ¥S|"£|o-) ^eHo^aH n\ iSJuh a|| S 

= 21- £JiHS|S7|EhS| StT=H = S ^*IA|a * 150~200°C2| ffl2r*T* S^ho^ offoHS ^ 

£ 3e e s<hi m-e nn?ix|o| ^ ^A|oii« ^E^y g-^oi^. 
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£ 3« 0| *|§ H|j?[x|(50)b ^4=£| HJ-£*| «|( 1 1a,15a,51a,55b) 0| eJ*HS|£7HS(20a,20b) <H| #H SJ 

£&ei<h &b s oHaiois sei a HH7ixi(ioa,iob) ^h^i- ?ssah &¥<hi m*m urn si nH7i 

x|(iOa)°| #cH S(45a)S n||7||s sfo=| nfl?|x|^ £7|^°i aao| 0|*<H3cK 0=|7|Ai &¥l M ^B|c <HB||0|€ 



z^zj-o| g-fl oj E | sH7|x|(iOa)b #fflsj M @! = BH = (24a,24b)7h tffflofl * ?H = n|| = (28a.28b) 7^ Sftjff uH<gi S 
E|)§ o|¥E* ^-felSjo-i tfao| g §jj=nHj=<28a,28b)CH| #cH M(45a,45b)0| ¥*T£|cH lyo^S i^o| i>je| 
SJ fll?|x|(iOa,10b)» ^g* 3¥ tfBJofl S^S « aH^nH>=(42a,42b)S olStt 4= &!ch ^, #¥<H| Ve| 
SI H7|x|(10a)SI #cn S(45a)2^ 3f¥<H| *] W9\x\( 10b) fiJ #hch| s^g « ejj=n|]i=(24b)7h Sim 



E| nH7|X|6o| o|^| B |*S¥(reflow) 7H*< §0|§h7i| olfo^J ^ °!cK 0=|7|AH, ^© S«7|X|fe 

EMH «e| a nH7|?;| 27H7h *4$1! 5# i:7H*U 2 ?H o|#oj fflE | *j nH7|x|S o|¥<HS *I3 n?\*m 
7fet|-cK 

o|SH She nH7l*lb = *H^i& *4S- nH ^ | | oHj Hlf^o^ H7| e<H|AH *a|«fji 17HSJ go £ o|T<HE! Eh 

Z.1& a nH7|*m sisjeKH ^-SElfe eH^IaKHI ulsH g§=0| 2WPHH 4> ?M. 

si-s^i sal- 

H 4= oflScH, S4Je Bh£*l ¥ 7H# l|)xH^o=| ggFo| 2uH7^ fil 4 s ?JcK CJ4H2|S7|&* o|g§hJi ?J 

(57) ^fl 

^^ir 1. 



mioi^i 7ieoj ^-ffljih «m(Hi ±®o\ sis.und2f nfih sda^ioH ^-as aam= a ^a°i ^i^uHd^i- §hgo| sn 

SUH-tdS S7|^o^ ojasfe Ulof- #( via hole) o| ^-yE|o^ ojfe 5J^s|S7h S^fflo^l 

S| S^nH=s* =l a^nH = <HI Stf£loH S-SB a^S §>b ^| 1 SJHh 3d| 2SS ?u|©fJi ai^fl, «7| ^| isjai #7| 

^7| ei4Hs|^7|^o| ^-a=J ^7| Qfi-iiH = (H| alr£|0^ SJjl #7| 2ClS| & h 7| a = 7h ^7 1 SJillSlS 

7|&o| traoil 'g^^! &7\ a»fll£ofl SS. h £|o^ oJjl, ^7 1 eJ±HaiS7|?g-o| ^eoil ^-ya amuH^al- ^71^0^ oh 
SElfe #cH Sol ¥«tS|oi °!b «hb • oHaiolS «e| *j h||7|x|. 



2. 

^1 itT(H| JJohah, ^7| a^b a = o|ji ^7 1 gxl^fe eJcH- a^H£J 5* Shb S nB|c o^B||o|S fflE| 

SJ nH7|x|. 

3. 

^i i»oi §Jo^A^, -y-71 a=b a ^ehj= a=o|cn ^71 s^ivb 01^^ at a«r«isi- oiaf^ sm^i «n+ 

°J 5® IS°s ©hb S nE|= o^e^[o|S ue| a eH7|x|. 
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4. 

ne|= o-|EH|o|%! Se| 5J nH?|x|. 
5. 

Xl| 1*1" Oil M 35|£ 0-i5)|0|fJ <SE| 5| HH?|X| 7(|7h Zj-ZJ-Oj °jE| Si 3LH^|X|0.| t^e<H| ^c-j goi 

VE| m nH?|x|o| g-gofl <g<yg SlSUfl-idJfr £71^0^ o_^£|£^ ^*[£J §fe « zlE|^ oH5)|Ol<g *j 

§ fll*|x|. 



110 
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